Addendum #2
Remedial Design and Remedial Action Work Plan — Site ST012
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Table 5-1

EBR baseline and performance monitoring will be conducted to provide data for evaluation of
EBR progress as detailed in this section and Appendix H. Prior to the transition from SEE to EBR
at the site, steam injection will be discontinued and there will be a period of extraction only. During
this phase, routine sampling locations and frequencies will remain as established in the
RD/RAWP. Following the SEE phase at the site, monitoring of EBR operations will include a
combination of process monitoring (e.g., pressures, flow rates) and analytical monitoring for TEA
distribution, microbial activity, and dissolved concentrations of site COCs to evaluate the
progression of EBR. This section discusses the performance monitoring specific to the EBR
implementation. Table 5-1 summarizes the monitoring, sampling, and analysis methods and
frequencies. Sampling programs are further discussed in the following subsections. Additional
detail for EBR sampling and analysis is included in the QAPP/SAP for EBR implementation
(included as Appendix H).

EBR Monitoring, Sampling, and Analysis Methods and Frequencies
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Table 5-1

EBR Monitoring, Sampling, and Analysis Methods and Frequencies
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Table 5-1

EBR Monitoring, Sampling, and Analysis Methods and Frequencies

Liquid
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Groundwater Monitoring Well Sampling
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Table 5-1

EBR Monitoring, Sampling, and Analysis Methods and Frequencies
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Table 5-1 EBR Monitoring, Sampling, and Analysis Methods and Frequencies

+« Compliance
e Liquid Discharge e Daily flow meter (effluent
Flow Rate readings’ discharge
permit)

e Effluent Discharge

1212  Notes:

1213  'May be modified based on final discharge permit.

1214 Water quality parameters (pH, temperature, DO, and ORP) will be evaluated at each sampled well using a flow through
1215 cell and calibrated probes.

1216  ASTM — American Society for Testing Materials PCBs - polychlorinated biphenyls

1217  DIC - dissolved inorganic carbon PID — photoionization detector

1218 DO - disscived oxygen PLC - programmabie logic controller
1219  FID - flame ionization detector PLFA — phospholipid fatty acids

1220  GAC - granular activated carbon gPCR — qualitative polymerase chain reaction
1221 GC - gas chromatograph SEE — steam enhanced extraction

1222  HRGC/HRMS - high resolution gas chromatography/ 8SVOCs- semi-volatile organic compounds
1223 high resclution mass spectrometry SIP — stable isctope probing

1224  LNAPL -light non-agqueous phase liquid SIW — steam injection well

1225  LSZ - lower saturated zone SRB - sulfate reducing bacteria

1226  MPE — multiphase extraction TPH - total petroleum hydrocarbons
1227  ORP - oxidation reduction potential VOCs - volatile organic compounds

1228 5.1 Baseline Sampling

1229  Prior to EBR injection and extraction activities, sampling will be conducted to determine baseline
1230  conditions and to adjust operational strategy based on conditions in the field.

1231 5.1.1 Pre-EBR Groundwater Sampling

1232  During the final stages of SEE at the site, multi-phase extraction (MPE) wells will be sampled to
1233  determine baseline dissolved BTEX+N concentrations within the TTZ at the site. After drilling and
1234  well construction activities for new injection and extraction wells are complete, Amec Foster
1235  Wheeler will perform an initial round of groundwater sampling to document baseline conditions in
1236 the EBR treatment area prior to EBR activities. Results will be used to establish baseline
1237  concentrations of COCs/Chemicals of Potential Concern (COPCs) as established in the RODA 2.
1238  The following analyses by laboratory will be conducted at all newly installed wells and select MPE
1238  wells at the site:

1240 s Sulfate (U.S. Environmental Protection Agency [EPA] Method S056A)
1241 ¢ |CP Metals (EPA Method 6010C)

1242 e VOCs (EPA Method 8260B)

1243 s SVOCs (EPA Method 8270C)

1244

1245  Baseline sampling will also help evaluate potential adjustments to the injection/extraction strategy.
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1246 5.1.2 Soil Characterization for LNAPL

1247  As discussed in Section 4.1.2, all new well cores will be screened with a PID for the presence of
1248  VOCs. Dye test kits will be used to confirm LNAPL presence/absence that is suspected based on
1249  visual and PID screening. The selection of a core interval for dye testing will be subject to the
1250  judgement of the field geologist and will depend on the uncertainty associated with the visual and
1251 PID screening methods. It is anticipated that the frequency of dye test kit use will decrease over
1252  the investigation period as confidence in visual and PID readings increases. Soil samples with
1253  positive dye test kit results will be sent off site for analysis of VOCs by EPA Method 8260B and
1254  TPH (sum of gasoline range organics and diesel range organics) by EPA Method 8015B. Results
1255  of LNAPL characterization will be used to make adjustments to screened intervals, well layout,
1256  and the TEA injection/extraction strategy.

1257 5.2 Injection Well and Injection Solution Sampling

1258  Sampling at individual existing and new injection wells and the injection solution will be used to
1259 monitor dissolved VOC concentrations, dissolved metal concentrations, and sulfate
1260  concentrations. Injection monitoring will help assess necessary changes to injection/extraction
1261 strategy.

1262 5.2.1 TEA Injection Solution Sampling

1263  On a monthly basis, TEA injection solution samples will be collected to confirm injection solution
1264  concentration. TEA injection solution will be analyzed on a monthly basis for dissolved metals
1265  concentrations via EPA Method 6010C to confirm quality assurance reports received from the
1266  TEA supplier regarding the arsenic concentration in TEA.

1267 5.2.2 Injection Well Sampling

1268 Each existing and new injection well will be sampled and analyzed for VOCs via EPA Method
1269  8260B, dissolved metals vis EPA Method 6010C, and for sulfate and nitrate via EPA Method
1270  9056A to monitor: TEA distribution, progress in reduction of dissolved VOCs, and any changes in
1271 dissolved metals within the formation that may have resulted from TEA solution injections.

1272 5.3  Extraction Well Sampling

1273  During EBR activities, each extraction well (24 wellis total) will be sampled and analyzed for VOCs
1274  (BTEX+N) via EPA Method 8260B. BTEX+N monitoring at individual extraction wells will help
1275  document progress towards the transition to monitoring.

1276

1277  On a semiannual basis, all 24 extraction wells will be sampled and analyzed for TPH via EPA
1278  Method 8015B and ICP Metals via EPA Method 6010C. TPH will be monitored to document the
1279  general changes in groundwater petroleum hydrocarbons beyond the COCs. ICP Metals analysis
1280  will be conducted to document any changes in dissolved metals within the formation that may
1281 have resulted from TEA solution injections.

1282
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1283  Extracted groundwater from individual wells will be monitored throughout EBR activities to
1284  determine if and at what rate TEA is being distributed between injection and extraction points.
1285 Based on groundwater model results, TEA ftravel times will vary between different
1286  injection/extraction well pairs. The following extraction wells are predicted to have a short
1287  timeframe (less than two months) to TEA breakthrough and will be monitored on a weekly basis
1288  using sulfate field test kits:

1289 e ST012-CZ18
1290 o ST012-CZ19
1291 e ST012-CZ21-EBR
1292 e STO012-UWBZ31
1293 o ST012-L.SZ39
1294

1295  In addition, 10% of sulfate field test kit samples will also be analyzed for suifate offsite via EPA
1296  Method 9056A to verify field test results. The remaining 19 extraction wells will be monitored on
1297  a biweekly basis for the first 3 months, then will transition to monthly sampling thereafter.
1298  Following TEA breakthrough, each extraction well will continue to be sampled and analyzed via
1299  the sulfate field test kits on a monthly basis with 10% of samples being sent offsite for sulfate
1300 analysis. Modifications to the field test kit/laboratory analysis may be proposed based on the
1301 correlations between these methods observed.

1302 5.4 Groundwater Monitoring Well Sampling

1303  Monitoring wells will be used as sampling locations to provide additional dissolved groundwater
1304  concentrations data throughout the site. The HASP will include monitoring well headspaces for
1305  hazardous hydrogen sulfide concentrations and will also include protocols for purging well casings
1306  or other precautions to address potential buildup of hydrogen sulfide concentrations. If excessive
1307  hydrogen sulfide concentrations are observed, adjustments to TEA dosing will be considered for
1308  future phases.

1309

1310  Perimeter monitoring wells (including those being used as injection points) will continue to be
1311 gauged and bailed (if necessary) for LNAPL on a monthly basis for the first six months of EBR
1312  activities, and will transition to a quarterly basis thereafter. in addition, all non-active wells will be
1313  gauged for LNAPL at the end of the first quarter following startup, and will then be transitioned to
1314  gauging on a semiannual basis where LNAPL is not observed. Wells that have observed LNAPL
1315  will be considered for more frequent gauging. LNAPL gauging at these welis will help evaluate
1316  hydraulic gradients at the site.

1317

1318 As a means to confirm if COCs are being incorporated into biomass and mineralized through
1319  bioremediation, SIP sampling and analysis will be conducted at six monitoring wells, two from
1320  each of the three hydrostratigraphic zones. One of the monitoring wells from each of the zones is
1321 located in the TTZ. These three wells are ST012-CZ2, ST012-UWBZ24, and ST012-LSZ10. The
1322  other three wells selected for SIP sampling and analysis are to evaluate LNAPL impact areas that
1323  are outside the TTZ. These three perimeter monitoring wells are ST012-CZ20, ST012-UWBZ31,
1324  and ST012-LSZ42.
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1325  Bio-trap® samplers from Microbial Insights, seeded with synthesized forms of benzene, toluene,
1326  ethylbenzene, xylenes, and naphthalene containing carbon isotope *C, will be placed in each
1327  well for approximately one month. The bio-traps will be retrieved from the well and the microbes
1328 that grew on the bio-trap will be analyzed to determine if indigenous sulfate reducers are
1329  mineralizing and incorporating the COCs into their biomass. As part of SIP analysis, two methods
1330  will be used to demonstrate biodegradation of the COC.:

1331 e Quantification of C enriched phospholipid fatty acids (PLFA), which will indicate
1332 incorporation into microbial biomass; and

1333 e Quantification of C enriched dissolved inorganic carbon (DIC), which indicates
1334 contaminant mineralization.

1335 In addition to the PLFA and DIC analyses conducted on the bio-trap sample; DNA will also be
1336  extracted from the samples. The DNA extracts will be analyzed by quantifiable polymerase chain
1337  reaction (QPCR) methods to identify and quantify sulfate reducing bacteria.

1338

1339  The deployment of the bio-trap samplers for SIP sampling cannot be conducted in groundwater
1340 above 140 degrees Fahrenheit. Additionally, the biotraps should not be deployed until sulfate
1341 concentrations have reached the test well locations at concentrations significant enocugh to
1342  support zero-order sulfate reduction. Therefore, the timing of the SIP sampling will be determined
1343  in the field and based on feedback from field screening and sulfate/COC groundwater analyses
1344  and alternate locations may be selected. Depending on the location of the planned SIP sampling,
1345  the duration for cooling, and the travel times for the sulfate SIP sampling and analysis is likely to
1346  occur between 6 and 12 months following the start of the EBR sulfate additions and pumping.

1347  5.4.1 Quarterly Groundwater Monitoring

1348  Samples from 10 perimeter monitoring wells and six select MPE wells/Steam Injection Wells
1349  within the TTZ will be analyzed for the following on a quarterly basis:

1350 e VOCs (BTEX+N) via EPA Method 8260B
1351 e |ICP Metals via EPA Method 6010C

1352 e Sulfate via EPA Method 9056A

1353 « TPH via EPA Method 8015B

1354  5.4.2 Annual Groundwater Monitoring

1355  Annual groundwater monitoring will continue at the site in accordance with the Groundwater
1356  Monitoring Work Plan (AMEC, 2013).

1357 5.5 Process Water Sampling

1358  Liquid samples will be collected from the GAC influent and midfluent to monitor for contaminant
1359  breakthrough. Liquid samples will be submitted for laboratory analysis for VOCs via EPA Method
1360 8260B on a weekly basis.

DCN 9101110001.8T012.RDRA.0019 Page 5-8 Draft Final
Former Williams AFB, Mesa, Arizona March 2016

ED_005025_00008257-00008



Addendum #2
Remedial Design and Remedial Action Work Plan — Site ST012

1361 Liquid samples will be collected from the GAC effluent to monitor for contaminant breakthrough
1362  and to document discharge compliance. Liquid samples will be submitted for laboratory analysis
1363  for the following:

1364 ¢ VOCs via EPA Method 8260B on a monthly basis

1365 ¢ Pesticide/polychlorinated biphenyls via EPA SW846 Method 8081/8082 on a monthly
1366 basis

1367 ¢« High Resolution Gas Chromatography/High Resolution Mass Spectrometry via EPA
1368 Method 1699 (when necessary to verify any pesticides detections that may occur)

1369 s Semi-volatile organics via EPA Method 8270C on a monthly basis

1370

1371 These analyses are subject to change pending updates to the sewer discharge permit.

1372

1373  Inaddition to chemical analysis, discharge flow rate will be monitored via daily flow meter readings
1374 to ensure compliance with the maximum daily discharge flowrate as designated in the sewer
1375  discharge permit.

1376 5.6 EBR Reporting

1377  Status and data summaries will be presented as part of the routine Base Realignment and Closure
1378  Cleanup Team calls and meetings. Validated data, including laboratory analyses and operational
1379 data, will be presented on a quarterly basis with the current quarterly soil vapor extraction
1380  progress reports for ST012. Discharge monitoring reports will be submitted as required by the
1381 sewer discharge permit. Copies of discharge monitoring reports will be included in the quarterly
1382  reports.
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